Mevalonate supplementation in pregnant rats suppresses the teratogenicity of mevinolinic acid, an inhibitor of 3-hydroxy-3-methylglutaryl-coenzyme a reductase.
Mevinolin is a fungal metabolite, and in the hydroxyacid form, mevinolinic acid, it is an inhibitor of 3-hydroxy-3-methylglutaryl-coenzyme A (HMG-Co A) reductase, an enzyme essential in cholesterol biosynthesis. Oral administration of 800 mg/kg/day of mevinolin to rats from days 6 through 17 of gestation produced fetal malformations of the vertebrae and ribs in 29% of the litters, and there was a treatment-related increase in the incidence of gastroschisis. Mevinolinic acid at 60 and 90 mg/kg/day also produced fetal malformations of the vertebrae and ribs, and these teratogenic manifestations were markedly suppressed by coadministration of the product of HMG-Co A reductase, mevalonic acid, at a dosage level of 500 mg/kg b.i.d. A diet supplemented with 0.5% or 1.0% cholesterol had no effect on the teratogenicity of mevinolinic acid. Teratology studies in rats with a dihydroxyheptanoic acid derivative of mevinolin, a compound 1/700 as potent as mevinolinic acid as an inhibitor of HMG-Co A reductase, and dihydromevinolinic acid, an inhibitor of this enzyme comparable in activity to mevinolinic acid, indicated that the teratogenicity of these compounds was related to their relative enzyme inhibitory activity. The dihydroxyheptanoic acid derivative was not teratogenic at doses as high as 150 mg/kg b.i.d.; in contrast, when dihydromevinolinic acid was administered at 50 and 100 mg/kg/day, its potency as a teratogenic agent was comparable to that of mevinolinic acid. These studies demonstrated that inhibitors of HMG-CoA reductase produced terata in rats and that the teratogenic effects could be antagonized by coadministration of the enzyme product, mevalonic acid.(ABSTRACT TRUNCATED AT 250 WORDS)